






the pre-jam conditions. The maximum flow differences in the St. Clair,

3 -1Detroit) and Niagara Rivers are about +400, +200) and -400 m s ,

respectively.

Ice jams in the connecting channels are usually catagorized by the amount

of flow retardation resulting from the jam. By this criteria, the April 1984

ice jam was the largest in the historical records since 1900. A comparison of

the St. Clair River ice retardation during January-April with more recent data

(1937-84) is shown in Figure 10. The figure indicates that April ice jams of

any significant magnitude are rare events and that this jam with an average

3 -1retardation of about 2,700 m s is the largest jam during this period,

regardless of date. It is approximately 42% larger than the second largest

3 -1jam which occurred in February, 1942 (1,900 m s ). Additional analysis

conducted by the u.s. Army Corps of Engineers (1984) indicates that the April

J•• W1S also larger than any during the 1900-36 period.

CONCLUSIONS

The record April 1984 ice jam in the St. Clair River had a significant

regulating effect on the Great Lakes levels and flows. This jam lasted 24

days (5-24 April) and during most of that time reduced the St. Clair River

flows by about 50%. As a result) the water levels of Lake St. Clair dropped

about 0.6 m, producing successive reductions of the Detroit River flows, Lake

Erie levels, and Niagara River flows. Computer simulations indicate that it

will take at least 3 years for the excess water stored on Lake Michigan-Huron

during the jam to be dissipated and for the lake levels and river flows to

return to pre-jam conditions. The maximum effects on levels are +0.06, -0.65,
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and -0.20 m on Lakes Michigan-Huron, St. Clair, and Erie, respectively. At

the peak of the jam the St. Clair River flows were reduced by approximately

65%. Because of its magnitude, this ice jam illustrates vividly the process

of natural regulation of the Great Lakes system on the seasonal cycle of

levels and flows.
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FIGURE CAPTIONS

Fig. 1. Great Lakes basin.

Fig. 2. St. Clair River ice bridge and location of current meters.

Fig. 3. Southern Lake Huron ice cover, 31 Mar.-8 Apr. 1984.

Fig. 4. Wind rose for Port Huron, MI, 26 Mar.-3D Apr. 1984.

Fig. 5. St. Clair River stages, Mar.-May 1984.

Fig. 6. St. Clair River current meter velocity and direction, Mar.-May 1984.

Fig. 7. Detroit-St. Clair River flow transfer, Mar.-May 1984.

Fig. 8. Effect of ice jam on B-Q-M levels, 1984-87.

Fig. 9. Effect of ice jam on flows, 1984-87.

Fig. 10. Ice retardation of flows in the St. Clair River, Jan.-Apr. (1937-84).
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FIG. 2 5T.CLAIR RIVER ICE BRIDGE AND
LOCATION OF CURRENT METERS.
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SOUTHERN LAKE HURON

Open Water

FIG. 3 SOUTHERN LAKE HURON ICE COVER,
31 MARCH - 8 APRIL 1984.


